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Some elemental analysis results for organometallic species were outside the range traditionally associated with analytical purity. Those data (deviation > 0.5 % points) are indicated with a "*" and they are provided here to illustrate the best values obtained.
Isolation of 1-adamantylzinc bromide as its THF adduct [1-AdZnBr(THF)x] (1a, THF-solvate):
2 mL (1 mmol) of 1-AdZnBr solution (0.5M in THF) were diluted to 5 mL with toluene. The solvent was removed in vacuo. The residue was extracted with 3 mL of toluene and placed in a freezer at -40 ⁰C for 7 days, after which 1-AdZnBr(THF) had precipitated out as a soft, amorphous, white solid. 
Isolation of 2-adamantylzinc bromide as its THF adduct [2-AdZnBr(THF)x] (1b, THF-solvate):
The procedure performed was analogous to that for 1a, THF-solvate, above. 6 mL (3 mmol) of 1-AdZnBr solution (0.5M in THF) were stirred over excess magnesium turnings for 2 days. The mixture was allowed to settle over a period of 8 hours, and the supernatant was decanted off. The concentration of the solution was determined by titration against diphenyl ditelluride.
ii (Yield 81%) 
Synthesis of bis(2-adamantyl)zinc [2-Ad2Zn] (3b):
The procedure performed was analogous to that for 3a, above. Yield 86% for the lithium biphenylide method, 76% for the lithium 2,2'-bipyridylide method, and 95% for the Grignard 
Synthesis of bis(2-adamantyl)mercury [2-Ad2Hg] (5b):
The procedure performed was analogous to that for 5a, above. 
Synthesis of bis(2-adamantyl)bismuth(III) bromide [2-Ad2BiBr] (6b):
45 mg (0.1 mmol) of BiBr3 was slurried in 5 mL of diethyl ether and cooled to -40 ⁰C. A solution of 34 mg (0.1 mmol) of 2-Ad2Zn in 5 mL of diethyl ether at -40 ⁰C was added dropwise. The yellow solution gradually turned black and was allowed to come to room temperature with stirring and was stirred for 16h. The solution was filtered through a medium frit giving a clear yellow S10 
Attempted Synthesis of bis(1-adamantyl)bismuth(III) bromide [1-Ad2BiBr] (6a):
Under analogous reaction conditions as used for the synthesis of 6b but using 1-Ad2Zn, no 6a could be isolated. 1 H and 13 C NMR of the reaction contained a complex mixture of decomposition products, including large quantities of adamantane.
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Generation of 1-adamantylgold(triphenylphosphine) [1-AdAu(PPh3)] (7a):
100 mg (0.20 mmol) of ClAu(PPh3) was slurried in 5 mL of THF. 0.500 mL (0.2mmol) of 1-AdMgBr (0.4 M in THF) was added slowly, with stirring. The mixture was stirred at room temperature for 24 h, and then the solvent was removed in vacuo. The residue was extracted with 10 mL of benzene and filtered through a coarse frit. The solvent was removed in vacuo to yield the product as an off white oil. Product decomposed rapidly and could not be isolated. Figure S35 . UV-Vis spectra of 4a (red) and 4b (blue) in toluene.
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